A cute aortic dissection has an incidence of 0.03% to 0.1% after major cardiac surgery. 1, 2 This incidence is highest for patients undergoing aortic valve replacement (AVR) (0.5% to 1.0%) with other conditions predisposing to subsequent dissection including congenitally deformed valve, overlooked annuloaortic ectasia, root aneurysms, and redissection. [3] [4] [5] [6] [7] Furthermore, iatrogenic dissection complicating cardiac surgery has been reported at a rate of 0.12% to 0.16%, many of which are missed at primary surgery and are often detected later. 8, 9 Even in patients undergoing surgery for the repair of type A aortic dissection, re-operation is required in 10% of patients at 5 years and up to 40% at 10 years after initial surgical repair. 10 -13 Despite the occurrence of aortic dissection in patients with prior cardiac surgery (PCS), less is known about the influence of PCS on the presentation, management, and outcomes in patients with type A aortic dissection. The purpose of this study was to evaluate the differences in clinical features, diagnostic findings, management, and outcomes of patients with and without a history of PCS presenting with acute type A aortic dissection. Additionally, we sought to determine patient characteristics associated with increased risk of inhospital mortality in the cohort with PCS.
onset. 14 -17 Patients with acute type A aortic dissection were categorized into 2 groups: those with and without history of PCS.
Data Collection
Data were collected on a standard questionnaire form and included information on patient clinical characteristics, imaging findings, management, and hospital clinical events including mortality. Completed data forms were forwarded to the IRAD coordinating center at the University of Michigan and were entered into an Access database.
Statistical Analysis
Summary statistics of the 2 comparison groups (those with and without PCS) were presented as frequencies and percentages and meanϮSD. In all cases, missing data were not defaulted to negative and denominators reflect cases reported. Univariate associations among the 2 groups for nominal variables were compared using the Pearson 2 test or, when appropriate, 2-sided Fisher exact test, whereas the 2-tailed Student t test or Wilcoxon Mann-Whitney tests was used for continuous variables. Iterative logistic regression modeling was performed to derive independent predictors of hospital mortality and adjusted estimates for the odds ratios (OR) and 95% confidence interval (CI) of in-hospital mortality for the patients with previous cardiac surgery using likelihood ratio tests. Initial modeling used variables marginally suggestive of unadjusted association to in-hospital death (PϽ0.20). Variables were reviewed for clinical significance before testing. Diagnostic routines (the Hosmer-Lemeshow test for lack of fit and likelihood ratio test) were used for the final model selection. The c-index was calculated to evaluate model discrimination. This model was used to determine the expected mortality of patients with and without PCS treated medically or with surgery. Similarly, multivariate logistic regression analysis was performed to identify features associated with high-risk for in-hospital mortality in patients with type A dissection and PCS. SAS Version 8.2 (SAS Institute) was used for all analyses. (Tables 1, 2 , and 3). Patients with PCS were older and more likely to be male. Comorbid conditions varied in PCS patients. Thus, history of previous aortic dissection or aneurysm was almost exclusively prevalent in PCS patients, whereas iatrogenic dissection was 2.4-fold higher in this cohort compared with those without PCS. Diabetes mellitus and atherosclerosis were significantly more common among patients with PCS. Typical presentation with chest or back pain, particularly that with an abrupt or migrating nature, occurred less commonly among PCS patients, and fewer patients in this cohort presented within 6 hours of their symptom onset. Congestive heart failure on presentation was 2.3-fold higher among patients with PCS.
Results

Demographics
Patients with PCS were 2.5-fold more likely to have coronary angiography before their surgery. The use of other diagnostic imaging studies did not differ between the 2 groups. Findings less frequent in the cohort with PCS included widened mediastinum and involvement of arch vessels and pericardial effusion with evidence of cardiac tamponade on imaging modalities. In contrast, thrombosis of false lumen was 1.6-fold higher in the PCS group.
Patients with type A dissection and PCS were twice as likely to be managed medically and the surgical treatment was more likely to be delayed beyond 24 hours of presentation. The reasons for medical management among patients with PCS included older age (21%), intramural hematoma (21%), refusal of surgery by patient and/or family (25%), and the presence of significant comorbid conditions in the remaining. The circulatory arrest time and frequency of ascending aorta replacement were lower in the PCS group.
Hospital Complications in Patients With Acute Type A Aortic Dissection With and Without PCS
Hospital complications did not differ between the 2 comparison groups with the exception of cardiac tamponade, which occurred less frequently in patients with PCS (Table 4) . Furthermore, cardiac tamponade was not reported as a cause of death in any of the 37 PCS patients who died. In-hospital mortality did not differ significantly between the 2 groups (adjusted mortality OR, 1.45; 95% CI, 0.81 to 2.63; Pϭ0. 21) . Similarly, among patients undergoing surgery for type A dissection, in-hospital mortality did not differ from those who had no history of PCS (OR, 1.64; 95% CI, 0.80 to 3.38; Pϭ0.18; Figure) . The mode of death was attributed to rupture 
Discussion
The International Registry of Acute Aortic Dissection (IRAD) provided an opportunity to compile the largest study to date evaluating unselected patients with acute type A aortic dissection with and without a history of PCS. We found that patients with PCS and acute type A aortic dissection represent a unique population with important differences in their cause, diagnostic findings, management, and outcomes. Knowledge of these may be useful to physicians while triaging and treating such patients.
Differences in Clinical Presentation and Diagnostic Findings in Type A Aortic Dissection Patients With and Without PCS
Our study suggests that a history of PCS among patients with acute type A dissection accounts for 1 of every 6 patients with this life-threatening cardiovascular illness. Consistent with findings of previous investigations, 10 -13,17 our data indicate that aortic aneurysm or dissection and iatrogenic dissection during previous surgical procedures are important 17 Although abrupt onset of migratory chest or back pain is recognized as typical symptoms that often herald the onset of acute type A aortic dissection, 14,17 these classic symptoms were less frequent among patients with PCS. This is presumably as a result of denervation of cardiac sympathetic nervous system secondary to previous operation. Physicians should be aware of the atypical presentation of acute aortic tear in this cohort, requiring a high index of suspicion for the timely diagnosis of this catastrophic cardiovascular event. These atypical symptoms heralding the onset of acute aortic dissection result in fewer patients with PCS presenting early after their symptom onset or undergoing surgical repair within first 24 hours of their presentation.
The imaging modality of choice did not differ between the 2 comparison groups for diagnosing aortic dissection. However, coronary angiography before surgical repair was performed more frequently among patients with PCS. Coronary angiography is generally considered unnecessary and potentially harmful because it often delays time to operation in acute type A dissection. Additionally, performing an angiogram in patients with type A aortic dissection has not been shown to favorably influence mortality. 19, 20 However, among patients with PCS, the judicious use of coronary angiography before surgical repair of dissection in selected patients is advocated by some investigators. 5, 21 Older age and the higher prevalence of atherosclerosis, coupled with these recommendations for its use in selected patient, may have accounted for more PCS patients at IRAD sites undergoing a coronary angiogram before surgical repair. 5, 21 A previous study has shown that cardiac tamponade is significantly less common in patients with PCS and acute type A aortic dissection. 21 Our study findings are consistent with this previous report. The occurrence of a more localized aortic tear and adhesions from previous surgical procedures may result in lower incidence of cardiac rupture and explains, in part, the lower frequency of pericardial effusion and tamponade in this group but also may account for the lower incidence of arch involvement.
Differences in Management and Outcomes in Patients With Acute Type A Aortic Dissection With and Without PCS
Immediate surgery for repair of acute type A aortic dissection has been recommended to prevent rupture and/or cardiac tamponade, improve coronary, cerebral, and visceral circulation, and to treat acute aortic insufficiency. 17 However, our data indicate that patients with PCS are less likely to be treated surgically and are more often managed by conservative medical strategy. Several potential explanations may be responsible for this less aggressive approach. Limited data are available on the natural history of acute type A aortic dissection among patients with PCS or the merits of surgical repair in this cohort. This lack of data together with evidence of increased morbidity and mortality for repeat coronary artery bypass or valve surgery (procedures much more commonly performed than aortic repair for dissection) [22] [23] [24] may have resulted in unfounded perception of increased risk of surgical repair in patients with PCS. In addition, physicians may have opted for a more conservative approach because of greater comorbid conditions in patients with PCS, particularly older age.
Contrary to the widespread perception that PCS adversely influences the outcomes from acute type A dissection, our data suggest no such increased risk in this group of patients. Thus, most in-hospital complications and mortality were similar in patients with and without PCS who had acute type A aortic dissection. In fact, as previously discussed, cardiac tamponade was uncommon in patients with PCS. Although the mortality was somewhat higher in patients with PCS undergoing surgical repair, the risk was neither prohibitive nor statistically different from that observed in patients without PCS who were treated surgically. It is likely that the risk of repeat operation in patients with PCS is partly offset by the fact that rupture with cardiac tamponade is far less likely or that dissection in this cohort is more localized with lower prevalence of arch or aortic valve involvement. In contrast, medical management of type A aortic dissection was associated with uniformly higher mortality in both groups of patients (Figure) . In fact, the observed mortality among medically managed patients was significantly higher than their expected mortality estimated based on our previously published model (Figure) . 16 Similarly, although patients with type A dissection and a history of previous AVR had a higher risk of in-hospital death than those without previous AVR, the 40% mortality observed with surgical management in this group was still less than the 50% to 60% mortality seen among patients with type A dissection managed medically. Thus, our data suggest benefit of surgical correction of acute type A dissection in patients with PCS.
Multivariate analysis identified a subset of patients with PCS and acute type A aortic dissection who are at increased Observed versus expected mortality in patients with and without previous cardiac surgery treated with surgery and medically (expected mortality estimated based on our previously published model). 16 risk for hospital death. These include age 70 or older, history of previous AVR, and the presence of shock or renal failure. These clinical variables explained 81% of the variability in mortality among patients with PCS and are consistent with our previous reports (c-index 0.81). 15, 16 Physicians should be aware of these high-risk features and use this knowledge to educate patients and families of their perceived risk. This should not be used to deny but to proceed with early surgical treatment of aortic tear in patients in this high-risk cohort, who are most likely to benefit from such aggressive approach.
Limitations
Our study findings should be viewed in light of some inherent limitations. Data were collected retrospectively and subject to incomplete, missing, or inaccurate reporting of events. Most IRAD centers were tertiary referral sites that have significant experience in the management of patients with aortic dissection, thus limiting the applicability to centers that lack such expertise. Third, only patients with acute type A dissection were included and findings should not be extrapolated to patients with chronic stable dissections or type B dissections. Fourth, because of the observational nature of our study and because the treatment allocation was not random, many factors besides those captured in our study may have contributed to the choice of treatment modality. As such, although our data suggest that surgical treatment is better than medical management of acute type A aortic dissection in patients with PCS, this should be regarded as hypothesis-generating rather than definitive evidence to suggest the superiority of surgical repair overconservative management in this cohort. Finally, long-term outcomes were not addressed and follow-up of all patients is underway currently.
Conclusions
Our study highlights important differences in cause, clinical features, diagnostic findings, and management of patients with PCS and acute type A aortic dissection. Importantly, PCS, with the exception of previous AVR, does not adversely influence early outcomes of patients with type A aortic dissection, including those undergoing surgical repair. However, because of otherwise dismal outcomes with medical management of type A dissection, our data indicate that a history of PCS (even that of previous AVR) should not preclude physicians from recommending surgical correction of type A aortic dissection in appropriate patients.
